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(54) - (57) ;yCTFOflCTBO;Jl/W PEMOHTA 
OBCADHOfl KOnOHHU. BOTD-iajamoo Bo- 
nus cepoeiHHX, Ha Hmraeto Roane Koroporo 



aacpcnnoHa aopmipyiaaasi ronoBxa c pacnni^ 
pucdKM kdhjcom, npo4wn>Hyr> rpy6y c ; f ? 
BepxHHM ynopoM W yCTaHOtfllOHHHft BBfl hbm 
BKOpb, COCTOflUBft B3 BepXBOTD H WUKBerO 

kookjxob, ncwiocTb Meamy KOTopuMH coo&ieHa 
c nonocTWo cepnoHHHKa, o t n h h a » - 
m e o c a reM f hto, c ixenbio ynpomeHM. 

KOBCTpySUKB H BOBMBieHBH a<|Kj)eKTHBHOCTH 

ero pa6orw 3a cwr HcknxmHBfl noBpexne- 

BBS oCcaOBOt^WMIOHHH • «»^^nj?^^* If 

3gtbbobaqb c B03iioJitBociBJo"5>ceBoro H6p6— * 
MemeHHJi Boom> cepneHBHxa v noflnpjowraeH 

C 06eHXCT0p0B, BPW 3T0M BepXHHfl B HK3KHBft 
K0X?XB BKOpB # CBa6bKeBM COOTBOTCTBCHHO He- 

noflBBXHWM HnoflBwiMHM^opaMK^epaayKira 
MB cocreBxaMB raxyxa b cepaenHHKa aai^ ; 

KHyrwo KBMepUf COeflHHOHHBie c nonocrbK) . 

cepneHBHKa/ a Memny ynopaMH paaMemenu | 
caMoynnoTBaionoiecB Mawicera, KOTopua b ; y. 
nepa6oH6M nwitmeHHB. pacnonoxeHM BByi w 

pH KOMCyXOB* 
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1 10-11fi71 
l!3o6pereKue orM^cHrc** k Hc-^eraoono- 
GbftdaxxneA npoMum/ieHHoc m m Moxer 6un> 

MCHOJIbSOBAHO npU yCTQHODKe MerO/UtMMOCKKX 

^ nnacrupefl B Ktecrax HspymeHMft pgpmotmmho- - 
|i^^^cfi^b6cajiHMX* koaohh H^nu^otjBOflsiHhix m 5 

fnHH^HapymeHKfl 




;wer c 06c ft r nape ann sec k>to xaMOpy 7. 
coo6mcHwy» c nonocn>K> 8 cepnenHiiKa 1 
nocp©ncr»OM paaHajtbKwx xananoB 9. 
•^j.noflBMXHwe cexTopw 5 b pa6oneM nono- 
aceHUH onpenejwxrr Hapy*Hufl hhbmgtp nop- 




[iiMaBecnio >crpoftcr&o A/m, peMoura 06- 
caauo ft c kd noHHti, c one poxamee *■ npcxJwnbHbi ft 



nepexpuMTCJib,: nopHHpyKiaywTronoBKy^fe^ 
cocrcwnnyx> ,hs l xoHyca, _nnaiueK|H mroKa.fe^W 



axopbH nmpoxaMepy [lJ^JI 
|^HaM6onee26riM3KMM no : rexHKnec mi 
jiocw ^nocjreraeMOMy pe3ynbrar# 
pperemiw jiBJweTCH ycrpoftcTBo n/isi peMOH- 
55 ^ *Ta ; ofcamio A xonomot, BxraonaKmee nomft 
cepneHHHK, v .hb HuxneM , xoraie xoroporo . : 
aaxperuieHa nopmipyKMia a ronoBxa c pbcumpsi- ♦ 
jcmHM KOHycoM, npocfranbHyio. ipy6y c Bepx- 



10 HeHHbift c ;06eHx cropoH nxopb, cocronrnHft 
^"ji 1 M3 ■flByx KOjKyxoB: BepxHero 12 h moxuero 

I KoropbDC pa3MeiueHu caMoynnor-S 



• swift,.-.*-.-..',' 



hjh lOiaHeca^MaHMe ruv 14 m •* 1 5j c Hen ojibhjx-J 
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M&Kay;CaMoynnorHfl!cmHMKc& MaiuxeraMH 14^ 
« > 1 5,^cop£taenbi c ; nonocrbio 8 nocpe/t-,i 
ctbom pajmajibKboc xananoB 21-23. 
HtOKHHft xoHeu cepflesHHxa oxaHHHBaercfl 



khm >nbpoM m ycraHoBJieHHWfl Han hmm 
cocroasiHA B3 BepxHero h muxHero xo*cyxoB 



;.;./.;j;^-nonocrb Meacny xoroj: 
nocn>» cepneHHHKa 




4 sixopb, i 6ainMaKOMT24 ;C, o6paTHMM KnananoM 25../g^^^ 
*yxoB, |l^:^rpoft<^BO cn>cxaerca b cKBajKHHy. Ha?^^^ 

rcooCtneHa c no- xonoime hbcocho- KOKOipeccopHux Tpy6 26. r 

75 Ha cepaeHHUxe 1 hba m non nxopeM pacno- 
HenocrarxoM yxaaaKHUX ycrpoflcTB hb- ; noxtem* npy^cHHbi 27 28. 
jwerca.cjiDXHocTb xoHcrpyianra. Hi boomox- ..i.^^^ycrpoftcTBo pa6oraer,cnenyKmHM o6pa-|i 

com; 



BocTb'noBpexcaeHioi peMOHmpyeMofllxonoH- 

nnamex nxopsi. 30 
1 HenbM^o^peTeMH«-ynpoineHHe koHCTpyx- 
tnra h nofiboaeune a^exT^BHOCTH ero pa6o- 
rbt ;3a .c*ier HcxnjoneHHsi hoBpeMnej^ oGcaar 

llent nocmraercH tcm^hto; flxopb^Jj^Ta- 35 




B"co6paHHOM BHAe^ero onycxawr b cia*af*j* 
jkmhV b 30Hy peMOHra o6canHofl xonoHHbi ^ 
29 na HacoCHo-xoMnpeccopHHx Tpy6ax ; ' : ; M 
b xoropofl cpSaam naBJieHHe nyTeM 3a- 
kb *ikm r JKHflxoc th # KDTopafl, nonaflan nepe3 
pafl^anbHbie xauanbi 21 - 23 h 9 . . • 4 , 
(cM^nr. -l) b xaMepM 7, 18 h 19 k b ^^^ 
hobwh c bo3mo«hocti,io oceBoro nepeMeme- ^ Mexcny ynnoTHHrenbHHMH MaH-* 
hhsi Baonb cepne^imxa k * riofliipy^ nazneme - ^ 

r o^Hx CTopon, np« aroi* Bepxuufl m'hiokhhJI >onHOBpeMeHHo na cTeHXH v KO)KyxoB 12 h . 
xoxyxH'«xo^cHa6KeHH cooTBeicTBeHHO : 13^ynnoTHHTenbHwx Maroxer 14 h 15 h 

HenbflBiiixHWJ^ noflBraxHMM M 13 ' 

3\iootHJ4H co^^reHKBMH xo^yxa h «i^Hwi-^ ^ fbpeoflOJieBasi cnn^ conpoTHWieimsi npyjxHH 



^frxa -oaMKHyTiiie xaMepbi, coeflHHeHHbio c no- 
^ ■* nocTbw cepaeHHHxa, a Njesxny ynopaMH 

paaMemeHbf caMoynnprHHKmKecj! " Maroxe- 
tu, xoropbie b Hepa6oneM nonoxceiffiH pacno- 45 
noaceHw BHyrpx xo^cyxoB. 

i,Ha $Hr.. 1 H3o6pajxeHo ycTpoflCTBo, 06- 
^nBft^BHA; Ha cjwr. 2 -f To'ace, b HaManb- 
j^fl WoMeHT nopHOBaHHn; . Ha ^Mr. 3 ce- 
^HHe^A-AiHaj^Hr. 1; Ha 4«r. ;.4 - cene- 




27 h 28ri»Mrax>rcsi b npoTHBononoxcHwe 
cropoHbi flo nonHoro cjxaxMfl nocnenHHX h ■ V\>-^^ 
ocBo6o^aax)T ynnorHHrenbHbie MaH*cerw f| 
1'4 k 15 f xoTopwe pacnp^MmiMCb, ynHpaior- 
ch b o6canHyio xomwny 29, o6pa3yH c ee 
creHKofl rHflpaBJiMHecxyw xaMepy 30. Hon -., 
AaBneHueM^xcHaKOCTif ynpyrasi AHa4»parMB 4 \. 
ne4K)pMHpyercfl h ^ nepeMemaer noflBHJxHbie 
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cexropu 5. no ynbpa J orpaHHHHBawmHx wcry^ 
noB^O/KOpt^a^^op^pyKaaero flopHa^H; ; :^' 
yc^poftcraoV^TO^ b pa6onee "^P 51 ®"^^ 

1,(cm,*ht- 1), hq xoropoM jxecTKo sax- " v^np^^anvTpy6aylO non neflcrBHeM 

ycunHfl, cosaaBoeMoro xo^xyxoM 13, ^epe3 



KB. 

penneH'c nooBvoxHHM pacniHpmoniHM.i KOHy- 

^COM^2^4»p^pyKIIIHft flOpH t ; B • K0pO^eJ.3 \" 

^xorbpbro 3axnxi«ieHbi ynpyra5i v flMa4>parMa 4, 
npoBMjKHBie cexropbi 5 h nooBH^oibie xontr- 
na 6. npocTpancrBo, orpaHMHeHHoe xopny- 
com 3 h ynpyrofl nua^parMoft 4. npencraB 
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npy^HHy 28^^VHa nooBH5XHWft ynop 11 b; 
? nepBoi la h anbHbifl MOMeur ne peMemae tcw^h^^ 
Hae3^aer]Ha paoirapfliciuHfl xoh>c 2 H he-I 
4>opM!!pyercsi (cm. Ha <|>Hr. 2). ripoMcxoflHT 
xax 6u 3axJiHHHBaHHe npo4nuu>;ioft 1 py6w 
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J 10 1 1 1 

na&i4ui« ih« Aa&neHKM b nasiepe 30 coonaer- 
c$i ycMJiMe una npoT3CKHBaHHfl nDpHHpywuieA 
ronoDKii c xoHycoM 2^no;Bceft n/iHHe npo- 
4»Km>Hoft TpytiurlO, npH icoropoM BMecre 5 
c cepaeHHKKow^X HaMHHajor •noaHMMarbcn^- v 
Aerajm 27;?l^^*^^i|l4; OflHOBpeMeHHoi «' 
He cHH»caa su&nem?- *ljpy6ax, c iiomoiumo { 
raneBofl CHcreMW^(He v H3o6pa)KeHa) Hacoc- 

HO-KOKOTpeCCOpKMM • Tpy6aM 26 C03flBK)T -$1- : 10 

aonxmmr^nbwB^apiv^npii 3tom, nepeMe- 
rnajRCb BBe|5^^^25npeitBapHrejii,H0^ r^iX 
pacnrap«etynlx>|i^Hyi^Tpy6y 10. Bcnex^^- 
3a ; KOH>coM^2|B^]py6^BxonH r 4>opMHpyKumfl V 
> Aopu c Hflpy)ion>w^/i5aMerpoM r Hec(5xo/tHMNM 1 5 
fiora ncmHofl H^opMaiiHH npo4>HHBHoft Tpy6u t 
lO.BHyTpn peMOHTHpyeMOfi Tpy6bi h o6ecne- 



eetraa nnoruoro KOHraKTa Meatay hhm. 



npouecce npoxottneHU* Kowyca w aopHv . 
pea rpytiy nocnenwisi yneprcHBaercw ot cmo- 
meHHJi ynopoM 11. ; , . . 

Flo flOCrHXGHHM paClUHpKlOUXHM KOHyCOM 

ynopa 11 nocneaHHft h flereuiH 28, 13^17^^;..' 
m .15 Tamce 6ynyr nepeMewarfcc* BBepx.^^^^; 
no Bbocoae $opMHpyioiiiero aopHa Ha Biinpaa^j 
jteHHofl Tpy6w 10 hobjigkh© c6pacusaioT;^^^p 
ripH 3tom nofl jieflcrBHeM CHJt ynpyroi .ne^^|^<^ ^0 
(t>opMauHH npyjKHH 27 h 28 icoxyxn 12 ^}^(0-: 
h 13 nBKraiorcji HaBcrpe*iy apyr npyry 
3awxiOHaK)r b ce6e JyiuiOTHHrcm»Hwe Mauxe^j 
TM 14 h 15. nocjie aroro ycrpoAcTBD^J 
Bneicaior H3 ckbeokhhm. .•.> v * r 

ripeflnaraeMoe ycrpoflCTBo KMeer npocryio!^. 
xoHCTpyKUHio, a npHMeHemie ero no3BdiWt^|^^i^|^ 
H36excan> noBpeweHHfl o6canHoft ko*ohhw™ ' 

AKOpeM. 







BHHHHH 3aKaa 7084/32|a^^^ 
^T«pa)K 603 i noanHCHogT 

<t>«/iHaJi nnn Tlai-eHr", 
r.ywropoa. yJi.npoeicTHe*.4 
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(54) (57) A DEVICE FOR CASING 
REPAIR, including a hollow mandrel, at 
the lower end of which 



is attached a coring head with 
expanding cone, a shaped tubular with 
an upper stop and an anchor mounted 
above them, that consists of upper and 
lower covers, the cavity between which 
communicates with the cavity of the 
mandrel, distinguished by the fact that, 
with the aim of simplifying the design 
and improving the efficiency of its 
operation by eliminating damage to the 
casing by the anchor, the latter is 
mounted so that axial displacement is 
possible along the mandrel and it is 
spring-controlled on both sides, where 
the upper and lower anchor covers are 
provided respectively with fixed and 
movable stops, forming closed 
chambers with the walls of the cover 
and the mandrel that are connected 
with the cavity of the mandrel, and 
between the stops are disposed self- 
sealing packing rings, which in the 
nonoperating position are located 
inside the covers. 



[vertically along right margin] 
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The invention relates to the oil and gas production industry, and may be used for 
placing metal patches at positions where the leaktightness of casings has been impaired in oil, 
water, and gas wells due to corrosion, wear, perforation, failure of threaded joints, and so 
forth. 

A device is known for casing repair that contains a shaped sealing assembly, a coring 
head consisting of a cone, slips, and rod, an anchor, and a hydraulic chamber [1]. 

The device closest to the invention in technical essence and attainable result is a 
device for casing repair that includes a hollow mandrel, at the lower end of which is attached 
a coring head with an expanding cone, a shaped tubular with an upper stop and an anchor 
mounted above them that consists of upper and lower covers, the cavity between which 
communicates with the cavity of the mandrel [2]. 

A disadvantage of the aforementioned devices is their complicated design and the 
possibility of damage to the casing under repair by the anchor at the places where the anchor 
slips engage it. 

The aim of the invention is to simplify the design and to improve the efficiency of its 
operation by eliminating damage to the casing by the anchor. 

The aim is achieved by the fact that the anchor is mounted so that axial displacement 
along the mandrel is possible and it is spring-controlled on both sides, where the upper and 
lower anchor covers are provided respectively with fixed and movable stops, forming closed 
chambers with the walls of the cover and the mandrel that are connected with the cavity of 
the mandrel, and between the stops are disposed self-sealing packing rings, which in the 
nonoperating position are located inside the covers. 

Fig. 1 shows a general view of the device; Fig. 2 shows the same, at the initial 
moment of coring; Fig. 3 shows the A — A section in Fig. 1; Fig. 4 shows the B — B section in 
Fig. 1. 

The device consists of hollow mandrel 1 (see Fig. 1) on which is rigidly attached, 
with a movable expanding cone 2, a forming mandrel, the housing 3 of which includes elastic 
diaphragm 4, movable sectors 5, and movable rings 6. The space bounded by housing 3 and 
elastic diaphragm 4 is 
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the hydraulic chamber 7, communicating with cavity 8 of mandrel 1 by means of radial 
channels 9. 

Movable sectors 5 in the operating position determine the outer diameter of the 
mandrel, which is equal to the inner diameter of shaped tubular 10, located above cone 2 and 
engaging stop 1 1, above which is mounted the anchor, which is spring-controlled on both 
sides and consists of two covers: an upper cover 12 and a lower cover 13, inside which are 
disposed self-sealing packing rings 14 and 15 with fixed and movable stops 16 and 17, 
forming hydraulic chambers 18 and 19 with the corresponding cover and the mandrel. The 
latter, and also cavity 20 between self-sealing packing rings 14 and 15, communicate with 
cavity 8 by means of radial channels 21-23. The lower end of the mandrel is terminated by 
shoe 24 with check valve 25 . 

The device is lowered into the well in string 26. Springs 27 and 28 are disposed in 
mandrel 1 above and below the anchor. 

The device operates as follows. 

In assembled form, it is lowered into the well to the repair zone of casing 29 in 
tubings 26, in which pressure is created by pumping liquid that, by entering chambers 7, 1 8, 
19 and cavity 20 between packing rings 14 and 15, through channels 21-23 and 9 (see Fig. 1), 
exert pressure simultaneously on the walls of covers 12 and 13, packing rings 14 and 15, and 
elastic diaphragm 4. Covers 12 and 13, overcoming the resistance force of springs 27 and 28, 
move in opposite directions until the latter are completely compressed, and release sealing 
rings 14 and 15 which, being straightened out, push against casing 29, forming with it the 
wall of hydraulic chamber 30. Under pressure of the liquid, elastic diaphragm 4 is deformed 
and displaces movable sectors 5 to the stop of the restraining lugs a of housing 3 of the 
forming mandrel, and thus they go to the operating position. 

The shaped tubular 10, under the action of the force created by cover 13, through 
spring 28 on movable stop 1 1, at the initial instant of time moves downward and travels to 
expanding cone 2 and is deformed (see Fig. 2). Shaped tubular 10 is essentially wedged 
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in casing 29. Then as a result of the increase in pressure in chamber 30, the force is created to 
pull the coring head with cone 2 along the entire length of shaped tubular 10, whereupon 
together with mandrel 1, the parts 27, 12, 16, and 14 begin to be lifted. Simultaneously, 
without reducing the pressure in the tubes, with the help of a hoist system (not shown) 
additional traction is created on tubings 26. In this case, by moving upward, cone 2 pre- 
expands shaped tubular 10. Following cone 2, the forming mandrel enters the tubing, and 
said mandrel has the required outer diameter to completely deform shaped tubular 10 inside 
the tube to be repaired and to ensure close contact between them. 
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During passage of the cone and mandrel through the tubing, the latter is restrained from 
shifting by stop 11. 

When expanding cone 2 reaches stop 1 1, the latter and the parts 28, 13, 17, and 15 
also will be displaced upward. When the forming mandrel emerges from the straightened 
tubular 10, the pressure is released. In this case, under the action of elastic deformation forces 
of springs 27 and 28, covers 12 and 13 move toward each other and enclose sealing rings 14 
and 15. After this, the device is withdrawn from the well. 

The proposed device has a simple design, and its use will make it possible to avoid 
damage to the casing from the anchor. 



[figures under columns 3 and 4] 

[see Russian original for 
figure] 

[see Russian original A — A 
for figure] 

Fig. 3 

A A [see Russian original 

for figure] 

[see Russian original for 
B B figure] 
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